INTRODUCTION
============

Intussusception of the bowel in adults is uncommon.^[@B1]^ Unlike intussusception in the pediatric population, the classical triad of palpable sausage, current jelly stools, and pain are rarely evident.^[@B2]--[@B4]^ Adults generally present with nonspecific findings of variable duration.^[@B1],[@B5]--[@B8]^ Diagnosis is based on radiologic or surgical findings. Computerized tomography (CT) results are pathognomonic^[@B9],[@B10]^ and can diagnose intussusception in approximately 72% (23/32) of cases.^[@B3]--[@B5]^

Series from major centers report an incidence of adult intussusception of 1.86 cases/year (313/168).^[@B2]--[@B8],[@B11]^ Intussusception of the large bowel in adults was associated with malignancy in 70% (74/106) of patients.^[@B5]--[@B8]^ Small bowel intussusception,^[@B12]--[@B15]^ as well as proven ileocecal and colon benign lesions,^[@B16]--[@B18]^ have been successfully resected laparoscopically. Recent trials have shown the efficacy of laparoscopic surgery for resection of colon cancer.^[@B19]^

CASE REPORT
===========

A 63-year-old man presented to the Emergency Department with a 1-day history of mid abdominal pain. The pain was exacerbated by movement and radiated to the right abdomen. He was passing flatus and experiencing nausea, but no vomiting. One week before presentation, he experienced a single episode of hematochezia.

His past medical history was significant for peptic ulcer disease and colonic polyps, which were treated by colonoscopic polypectomy 3 years prior. He had severe coronary artery disease, chronic obstructive pulmonary disease (COPD), and hypertension.

Physical examination revealed a distended abdomen and a tender right lower quadrant, with voluntary guarding. Laboratory studies disclosed a slightly elevated white blood cell count of 11.3 thousand/UL. All other studies, including electrolytes and urinalysis, were within normal limits. A computerized tomography (CT) scan of the abdomen and pelvis revealed a thickened, inflamed cecum, from the ascending colon to the hepatic flexure.

The patient underwent a laparoscopy. The cecum and ascending colon were hemorrhagic and thickened. The appendix was not visible. Because of the ischemic colon secondary to the intussusception, a laparoscopic right hemicolectomy was performed, taking the vessels at the root of the mesentery. Since the colon was compromised, the intussusception was not reduced intraoperatively. Pathology of the cecum revealed hemorrhage, acute inflammation, and ulceration. A lipoma of the ileocecal valve was identified as the lead point.

The postoperative course was uneventful. Bowel function returned, and the patient was passing flatus by his second postoperative day; he was discharged on the fifth postoperative day.

DISCUSSION
==========

In 1956, Dean et al^[@B6]^ classified adult intussusception as enteric; colocolic; ileocecal, with the ileocecal valve as lead point; and ileocolic, with the ileum through the ileocecal valve. The most common type is enteric, occurring in 43% of patients **([Table 1](#T1){ref-type="table"})**.^[@B1],[@B4],[@B6],[@B7],[@B8]^

###### 

Intussusception Classification^[@B1],[@B4],[@B6]--[@B8]^

  Type        Percent
  ----------- ---------------
  Enteric     43% (331/775)
  Colocolic   22% (172/775)
  Ileocecal   21% (162/775)
  Ileocolic   14% (110/775)

Although some series classified intussusception as a small bowel versus a large bowel etiology, Dean\'s classification best defined location and possible etiology. Gupta^[@B11]^ and Azar^[@B5]^ reported that 76% (78/103) of cases were small bowel lesions.

Intussusception in adults has been reported in patients as young as 13 and as old as 90 years of age,^[@B5],[@B7],[@B8],[@B11]^ the highest incidence occurred in the 30- to 50-year-old age group.^[@B1],[@B4],[@B8]^ The male to female ratio was approximately 2:1.^[@B1],[@B4],[@B5]^

The incidence of adult intussusception in 8 worldwide centers is 1.86 cases/year (313/168)^[@B2]--[@B8],[@B11]^ (range 1 case/ year/center, 34/36^[@B8]^ to 4 cases/year/center 45/11^[@B11]^). Five series from major centers in the United States report an incidence of 1.7 cases/year (249/146).^[@B2],[@B5]--[@B8]^

Adults commonly presented with nonspecific signs and symptoms similar to a bowel obstruction **([Table 2](#T2){ref-type="table"})**. The pediatric signs and symptoms, which included a classic triad of palpable sausage, current jelly stools, and pain, occurred infrequently in adults.^[@B4]^ Our patient presented with an acute onset of nausea and abdominal pain, as well as a recent gastrointestinal bleed.

###### 

Signs and Symptoms Associated With Adult Intussusception

  Signs and Symptoms                    Incidence
  ------------------------------------- ----------------------------------------------
  Colicky pain/cramps                   79% (223/281)^[@B5]--[@B8],[@B11]^
  Nausea and vomiting                   49% (138/281)^[@B5]--[@B8],[@B11]^
  Palpable abdominal mass               45% (65/146)^[@B3],[@B4],[@B7],[@B8],[@B11]^
  Fever                                 44% (35/79)^[@B8],[@B11]^
  Hematochezia or heme-positive stool   33% (91/281)^[@B5]--[@B8],[@B11]^
  Diarrhea                              29% (54/189)^[@B6],[@B7],[@B11]^

Symptoms could be acute or chronic. The duration was reported as less than 7 days in 34% (30/88) of patients and between 7 days and 3 months in 48% (42/88).^[@B3],[@B8],[@B11]^ Gupta^[@B11]^ and Steubenbord^[@B8]^ reported 22% (18/79) experienced symptoms of more than 3 months' duration; some patients have reported symptoms lasting up to one year.^[@B5]^

Laboratory studies were nonspecific for adult intussusception, unless bowel perforation or compromise occurred.^[@B7]^ Contrast studies were rarely used in adults and not utilized to reduce the intussusception, as in the pediatric population. Ultrasound could demonstrate a target or donut sign, but ultrasounds were difficult to interpret because of increased intestinal gas.^[@B9],[@B10]^ Ultrasound diagnosed intussusception in 33% (1/3) of cases^[@B3]^; barium enema in 36% (8/22)^[@B3],[@B5]^; plain radiographs in 60%^[@B9]^; and CT scan in 72% (23/32).^[@B3]--[@B5]^

On CT, intussusception appeared as one of 3 patterns: a target lesion; a sausage mass with layers; or a reniform mass caused by edema, mural thickening, and vascular compromise.^[@B9],[@B10]^ In our case, though a target sign was present, it was not identified preoperatively **([Figures 1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"})**.

![Computed tomographic scan demonstrating the target sign in an ileocecal intussusception.](jsls-10-2-250-g01){#F1}

![Computed tomographic scan demonstrating reniform mass secondary to edema, mural thickening, and vascular compromise.](jsls-10-2-250-g02){#F2}

Although a positive CT scan was diagnostic, CT often failed to establish the cause.^[@B10]^ Occasionally, a lipoma, metastatic disease, as well as bowel obstruction and air fluid levels could also be identified.^[@B9],[@B10]^

The cause of intussusception in adults varied by location. Large bowel lead points were more frequently malignant than small bowel lead points. The incidence of either primary or metastatic malignancy in the small bowel was 31% (43/137)^[@B5]--[@B8]^ compared with 70% (74/106) in colon lesions.^[@B5]--[@B8]^ Benign lesions, including lipomas that cause intussusception were predominantly found in the cecum and terminal ileum.^[@B5],[@B20]^ The most common benign lesions of the colon causing intussusception were lipomas.^[@B20]^ Postoperative mortality was 5% (10/191) and was related to sepsis or metastatic disease.^[@B3],[@B5],[@B7],[@B8],[@B11]^

Laparoscopic management of intussusception in adults has been described for small^[@B12]--[@B16]^ and large bowel.^[@B15],[@B17],[@B18]^ Reports have identified a benign cecal lipoma as the lead point, before laparoscopic resection.^[@B15],[@B17]^ Anastomoses were performed extracorporeally. Recent studies describing outcomes of laparoscopic resection of colon cancer^[@B19]^ support a similar approach for ileocecal or colocolic intussusception, regardless of the pathology.

CONCLUSION
==========

Adult intussusception is very rare; most surgeons will encounter only 1 or 2 cases in their entire careers.^[@B2]^ With advances in laparoscopic surgical techniques and outcomes, the experienced surgeon can approach this disease laparoscopically. The presence of malignancy should be considered and proximal vascular pedicle ligation should be performed. Reduction of the intussusception may be performed in enteric lesions, but the risk of perforation and dissemination of malignant cells exists. Primary resection using oncologic principles presents the best option.
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